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(54) yCTPOflCTBO PEMOHTA OBCAfl- 
HOfl KOilOHHbl 

(57) H3o6peTeH«e othocwtc* k peMOHTMO-w30- 
/lHUMOMhWM pa6oTaM o6caAHUx ko/iohh He<J>- 

Tefa30BblX CKB3XMH AA» BOCCTaHOBneHWfl HX 

repMeTVHHOc™. Ue/ib - noawiueMvie h3A€>kho- 
cth ycTdHOBKM MeTa/i/tn*#ecxoro nnacTwp* 
(Mn). B xopnyce ycTpo&CTBa yCTanoB/ieHbi 
3nexTpoABMraTe/ibc peAyRTopoM, rHAPonacoc 
w ruApoqM/iitiiAp c rio/ibJM nopuineM m ujto- 
kom. FIoa MR Ha fia "V xopnyca ycranoB/ieHa 
paCKaTwaaKJiuan ro/ioaxa (PQ. B HW*He* mc- 
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tm xopnyca c ao3Mo*HOCTbio B3awMOAeviCTBvifl 
c MR pd3MemeH ynop c acecrxo cbh33hh wm c 
hum nptiBOAOM ero oceeoro nepeMemeHHH. 
HaA Pr pacno/to*eH AopHMpyjomww xonyc. 

yCTaMOB/ieHHblft H3 UJTOKe C B03MOXHOCtbK> 

B3aviMOA6HCTBvisi c MR. RptiBOA nepeMe me- 
nu* ynopa swno/iHeH e suge AM<J>4>epeHui/iajib- 
Horo nopumn. ycTaHoo/ieHHoro b icopnyce m 
o6pa3yiouiero c ero cTemcaMH A»e *aMepu. 
OAHa ud xatiep rMApaa^MHecKM ce«33H3 xaHa- 
/iom c no/ioCTbio MarMeTa«M». a Apyaa - APy* 

f 14 M KfiHd/IOM C flO/IOCTblO ©C?-CbiQaHMfl 

rviAponacoca. MeKAy co6otf xaMepbt cb«33hw 
xananoM c pacnonoxeHMbiM e hcm o6pbthwm 
K/ianaHOH co tuTOKOM. KoHyc, npoxoA" "O MR. 
Ae<|>opMVtpyeT ero 8 um/iuhaP m npwxcMMaeT k 
p^MOHtupyeMOvi Tpy6e. RepeMeuiaeMaa 
Bcnejq 3a KonycoM PT co$Aae r AononnnTe/ib- 
nyio n/iacTnsecxyk> Ae<t>opMauniO. flpw aoctw- 
xehHM aepxMero no/ro»<eHvifl PT cbowm 
topuom B03A8^CTByet Ha ujtox xnanana, koto- 
puft oTKpuBBeT AocTyn pa6osew jkhakocth m3 
xawepw HaA nopuiMeM no xana/iy b no/ioctb 
BcacbiBanu^ rutAPOnacoca. KoHtaKTHafl n/io- 
maAb w yAep*w83K>mee ycn/iwe MR Ha ctbhkc 
o6c3Aho* KOnOHHbt AodaTOMHw a"« ero yA^p- 



Ul3o6f>eteHne othocmtch k ycrpoPicTaaM 
a/i« pCMOHTHO-M30n«i4iipHHbix pa6oT o6caA* 

HWX KO^OHH HCCl)Tera30BWX CKB3XV1H C MeAbK) 
BOCCT3HOBneHV1fl MX repMeTMMHOCTM. 

Ue^bio M3o6peTeHWH HB/iHercfl noebiuje- 
Mwe HaA^MOCTM ycTaHOBxn Mera/invmeCKOro 
n/iacrwpfl. 



Ha sepTe*e cxeMantsno M3o6paxeHO 
npeA^araeMoe ycTpofiCTBO a^« peMOHTa 06- 
c a am oh KO/tONHbi. npoAonbMWM pa3pe3- 

B un/iwHApMHecKOM xopnyce 1 yctpo^CT- 
G3, cnycKaeMoro a cKBa*wMy Ha Ka6e/ie 2. 
pacno/ioweH 3/iexTpoflBMraTenb 3 c peAy»< T o- 
pOM 4. Asy^nnyH^epHWi?! rwAPOHacoc 5 c BCa- 



CbieatomMMU 6. HarneTaienbHbiMM 7 w peay*- 
unOMHbiM 8 toianaHaMii. .mapouw/iuhap 9 c 
no/ibiM nopujHeM 10 m ojtokom 1 1, Awjxpepen- 
UMaAbHwft noptueHh 12, abaakhummc* npviBO- 
AOM oceaoro nepcMemeHMA ynopa 13. n 
tteCTKO C HMM CBA33HHWM, AOpHMpyiOlUM* KO- 

Hyc 14 c noAnpyxuHeHHbiMM n^aBa»omnMvi 
n/raiUKaMM 15. pacKaTbiBatomafl ronoaxa 16 h 
npoAOnbHO-ro^pHpODaMMuft MeTaAAvneCKWfi 
n/iacrwpb 17. Pa6osue no/iocru ruApounnwH- 
Apa 9 m noAoro nopuiHR 10 r^Apaan wnec km 
CBJjaanw Me*Ay coOoft no Kana/iy ^ «epea noA- 
npyxcvtHeHHuft 30AOTHWK-nepeKA)OMaTeAb 18, 
KaMepa, o6pa30B3HHa5i crewKaMM jcopnyca m 
AH<J><$>epeHi*uaAbHUM nopiUHeM 12, ruApaann- 
mcckw cBnaaHa no Kana/iyjc noAodbK) warne- 
TaHM» rwApoHacoca. 

flpyraa KaMepa, o6pa30B3HHaa dewKaMM 
KOpnyca n Aw^epeKuvia/ibHbiM nopwneM. 
rvtApaanwHecKM CBA3aH3 c noAOCTb»o ecacwaa- 
hup rviAPOHacoca k3K3aom#. 

B Aw4>'<l>epeHUManbHOM nopujHe aha cba- 
3n©6evix KaMep auno/iHeH xanan c aKCuam»HO 
pacnoAoacewHUM o6p3THWM KAananoM 19 c 
BwCTynaK>mi4M M3 KOpnyca iutokom, B mcxoa- 
hom noAO*eHwvt K/ianaH 19 3aKpuT m pa3AeAA- 
er KaMepw, o6pa3oaaHHbie 

Aifl<|>4>epeMuw^nbHWM nopuineM 12 co CTeHKa- 
MwicQpnyca. BHyTpeHHan noAocTbycTpoflcTBa 
3anortHena pa6oneft xwAKOCTbio m ckomhbh- 
CMpoaana c BKeuineft cKBa*cwHHoft cpeAOfl 
3/iacTimHUM KOMneHcaTOpOM 20. flopMMpyK)- 
*uw* xonyc 14 m pacxaThiBaK>u4a» roAosxa 16 
yCTaHDoneKM Ha KOHue nonoro wToxa 1 1 . npw 
3TOM;papKaTweaioiAa« ronoaKa KMMeMdTMMe- 
ckw CBA33H3 c 3Ae*TpoABMraTeAeM 3 Mepe3 
wieoKonwHecKM* aan 21 KOpnyca, ycraHoa- 
newHUft Ha qnopax kuchma b noAOM ujtokc 1 1 . 
nopujKC 10, CB«aaBHbiM c hmm bba 22 m n/iaHe- 
Tap#Wfi peAy*TOp 4, Ha aany 22 ycxaHOB/ieH 
aKCueHTpwK 23,CAy*amvift npHBOAOM Aayx 
ruiynxepoa rwAPOnacoca 5. 

npOAOAbHO-ro4>pwpoBaHHWk« MetanAMHe- 
cKMvi nnactbipb 17 a TpancnopTHOM noAOXce-. 



ca nocTynaeT a KaMepy naA AM<t><t>epe Hunan*- 
HbiM nopujM€M 12 m paGonee AaaneMwe nepe3 
ynop !3yAep**aaeT npoAO/ibHO-rocppupoBaM- 
mww Mera/i/iMHecKni^ n/iaciupb 17. flpn 3tom 
5 o6paTHb<Ci KnandH 19 aaKpuT. 

riocne AOCTH>*ceHHR Heo6xoAHMoro Aae/ie- 
hma noAnpy*MHeHHbi* 30A0THvtK-nepeKniOMa- 
Te/ib 18 nepeMecTMTCfl bhm3 ao ynopa. 
cmcpuBafl Aocryn pa60Mew hcmakoctw no xaha- 
10 ziyanoA nopiueHb 10 rMApom*AMHAPa 9. 

flopHnpy»OiAM^ Konyc 14, npoxoA* no 
n/iacTbipio 17, 4>opMnpyeT ero e um/ihhap m 
npwXMMaeT k peMOHTupyeMOiH Tpy6e. a ero 
n/iaeaomne nnauJKM Kanyi6py»oT. co3Aasan ra- 
paHTupoBaHHuii naTAr. nepeMemaeMaw bcaca 
3a AopHwpywmwM KonycoM 14 pac<aTbtaaiO' 
ma* ro/iOBKa 16 co3AaeT AononHMTe/ibnyio 
n/iacTvmecKyio Ae4>opwauMK> n/»acTwpfl 17 no 

MaKpO- H MMKpOHepOBHOCTWM BHyTpfiHHGM 
CT6HKH OScaAHOH KOAOHH W H ynpOHH«6T hO« 

oepxHOCTHwa caoiPi ©KyTpeHHe^ noeepxnocTM 
n/iacTwpp 17. rip* AOCTwxccHutM BepxHero no- 
noweHwa AopHwpywiMaA ronoaKa 16 cbomm 
topuom BOSAe^icTeyeT Ha uitok K^anana 19, 
icoTOpuft OTKpuBaeT AOCTyn pa6o^eft *ma*o- 

ctm m Kawepbi H3A A"<M>epeHMua/ibHbiM n °P' 
uineM 12 no *anany o b no/iocTb BcacwaaHiifl 

mnpohacoca. 

8 3tom no/io>Kennw KOHTaKTHart nnomaAb 
n yAep)KMBa»oiuee ycw/iwe nnacTWP« 17 na 

CteHKe 06C3AH0fi KOnOHHW AOCTaTOMHW aa« 

eroyAepxcuoaHWH m AH<l><t>epeHUManbHwft nop- 
ujehb 12 BMecre c AopHwpyioiuwM KonycoM 14 
vi pacKaTbiaawiMeft ronOBKOfc iSnepeMecwTCfl 
BBepx, o6ecneswaaA nonHbtfi *x awxoAHa nna- 
CTUpfl 17. 

flocne 3aBepweHwq pa6orbi no ycranoBKe 
nnacTwpa 17 ss\ e KTpon pvt b o aom 3 o6ecneM^- 
Baerc* bcBo6o)KAeHMe xopnyca npvi6opa ot 
Clemen o6caAHo^i KonoHHW m aaTeM ycTpoacr- 
bo TpaHcnoprnpyeTCR na noaepxHOCTb. 



15 



20 



25 



30 



35 



40 



O o p m y a a n3o6peieHM« 

YCTpOflCTBO AAA peMOHTa o6caAHOW KO- 



AopnnpyiOtUHM KonycoM 14 m ynopOM 13 

Aaa aaxpenAeHWH yctpoftcraa B KOAOHHC 

oho cHadxeno ynopnwMV4 uiAvincaMM ham »*o- 

Pamm (ne noKa3aMb»). 

YCTpovicTBo pa6oTaeT CAeAyK)mMM o6pa- 

30M. 

Ha MHtepBane npoBeAeMwn pcmohtho- 
M3onwuMOHMUx pa6oT no xa6enio 2 BKn^aei- 
ca 3AexTpoABnraTe/ib 3. KOTopwii nepe3 
3KCUeHTpyiK 23 npwBOAKT b Ae^ciBue nAynxe- 
pw rviAPOHacoca 5 m oAHOBpeM€«Ho bo Bpame- 
Hue nepea Banu 21 m 22 pacKBTWBajomyK) 
roAOBicy 16. HepBOHasaAbHO Kopnyc 1 npn6o- 
pa 33AKOpwaaeTCA b icoAOHHe Tpy6. a 3aieM 
pa6oMa« >KMAKOCTb no icaHany^oT rwAQOHaco- 



b H6M 3/ieKTponpwBOA c peAy*T0poM. rvtAPO- 
H3COC M rMAPOUMAMHAP c nonbiM nopujHeM M 
iutokom, MeTaA/mMecK** nnacTwpb. yCTanoa- 
neHHyn> noA mum na BaAy xopnyca pacKaTUBa- 
50 K>my»o roAOBKy m pa3Meu;eHHbirt b hm)KHB^ 

MdCTM KOpnyca C B03M0^CH0CTbi0 b33mmoacm- 
ctbma c MeTa/iAMMecKMM nAaCT«peM ynop. o t- 
/iMnatoiueecA tcm, mto, c uenbio nosw uie- 

HMA H3AOKH0CTM ycTaMOBKM MeTaAAMMetKOrO 

55 nAacTbipa. oho cnaBxceHO xecTKO cba33hhum 
c ynopOM npMBOAOM ero oceaoro ncpeMeme- 
hua w pacnoAO>KeHHWM H3A pacKar«Ba»oiuew 

rOA08KOi^ AOpHMpyiOlA^M KOHyCOM. yCT3HOB- 
AeHHblM Ma tUTOKe rHApOUMAMHApa C B03MOX- 
HOCTbK) B3aHM0AewCTBMA C MetaAAMMBCKMM 
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nnacTbipeVt. bm icopnyca KMHeMaTvwecKW can- 
33H c 3ne<TponpwBOAOM, npMBOA oceaoro ne- 
peMeiuenn» ynopa Buno/ineH b bwas 
A»4>4>epeHuita;ii.Moro nopuin«, ycTaHoa/ien- 
Horo b icopnyce h 66pa3yK)mero c ero crewca- 5 

MM A»e K3Mepb», rWW^B/lMMeCKM CB«33MHbie 

mokay co6ofc icaHa/iOH c pacno/ioxenHMM B 



6 

h6m o6paTHWM K/ianaMOM co uitokom. npu 
3tom OA«a H3 KaMep rMApaB/iMMecKii cBR3ana 
c nonocTbK) HafMetanM«. APyraa - c nonocTbio 
ecacweaHMfl fHAponacoca, a AOpHnpyioiUM^ 
KOHyc ycraMoa/ieH c B03MO*cHOcrbio b33*mo- 
AeficTB** a BepxHeM nonoxceHMw co iutokom 
06paiHoro K/ianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 8, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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NOTARY PUBLIC 
. In and for the State of Texas 

My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



